Diabetes mellitus (DM) is a disease of global epidemic proportions, especially prevalent in countries undergoing socioeconomic transformation. The World Health Organization has estimated that the prevalence of diabetes was171 million; this number is forecasted to reach 300 million by 2030.\[[@ref1][@ref2]\]

Type 2 is the most common type of diabetes, seen in around 90--95% of the diabetic population.\[[@ref3]\] It is associated with morbidity and mortality, which affects patients' general health and well-being and it is, therefore, regarded as a major public health problem.\[[@ref4]\] In addition, younger age groups, striking younger adults and the adolescents is affecting also by type 2 diabetes.\[[@ref5]\] A defect in insulin action causes type 2 diabetes and this puts patients at risk of increased macro-vascular and micro-vascular complications, which in turn lead to a reduction in health-related quality of life (HRQoL).\[[@ref6]\] Within this context, Saudi Arabia is a developing country where DM is a major clinical and public health problem. Al-Nozha *et al*. reported that 23.7% of the Saudi population has diabetes; the male prevalence is 26.2% while the female prevalence is 21.5%.\[[@ref7]\]

HRQoL has been recognized as an essential health outcome; indeed, it is represented as the ultimate goal among various health outcomes.\[[@ref8]\] It is defined as patient perceived physical, emotional, and social well-being.\[[@ref9]\] Healthcare professionals have used HRQoL to demonstrate factors that affect human health status.\[[@ref10]\] It has been reported that diabetic patients have associated with more diabetic complications and lower HRQoL than nondiabetic patients.\[[@ref11]\] Redekop *et al*. conducted study of 1348 type 2 diabetic patients as part of a larger European study Cost of Diabetes in Europe-type 2 and reported that complications and obesity were associated with lower HRQoL.\[[@ref12]\] A cross-sectional study was conducted in five primary healthcare center in Saudi Arabia by Al-shehri *et al*. to determine HRQoL using different instrument of the short form health survey (SF-12) and found that the HRQoL of type 2 diabetic patients was significantly lower than nondiabetic patients. In addition, patients with controlled diabetes had better HRQoL than uncontrolled diabetic patients.\[[@ref13]\]

Several studies have showed that self-management of diabetes has a positive effect on glycemic control.\[[@ref14][@ref15]\] The acquisition of diabetic knowledge is recognized as an important factor contributing to the improvement of changes in self-care (SC) behavior.\[[@ref16]\] Long-term diabetes complications have an adverse effect on the quality of life\[[@ref17][@ref18]\] and there is evidence that self-management of diabetes, with consequent improved glycemic control, results in a significantly reduced progression of complications and hence, an improved HRQoL of diabetic patients.\[[@ref19]\]

Diabetic knowledge alone is not sufficient for diabetic patients to influence change in their lifestyle; the relationship between knowledge and lifestyle change has been effected by attitude, as a psychological variable for diabetic patients.\[[@ref20]\] Diabetic patients also need to increase their attitude and self-efficacy to the improvement of glycemic control; this will lead to an increase their HRQoL.\[[@ref21]\]

Although the prevalence of DM in the Saudi population is high, patients tend to lack knowledge about their condition and how to care for themselves.\[[@ref22][@ref23][@ref24]\] The lack of proper diabetes education and awareness programs in Saudi Arabia exacerbates gaps in knowledge and inadequacies in compliance, and also inadequacies in self-management, which affects glycemic control.\[[@ref23]\] There are, however, few studies regarding the effects of diabetic patients' knowledge and attitudes on HRQoL; it is, nevertheless, important to understand more about the effects of knowledge and attitudes on HRQoL. The aim of this study is to assess the association between knowledge, attitudes, and HRQoL among type 2 DM (T2DM) in Riyadh, Saudi Arabia.

Materials and Methods {#sec1-2}
=====================

Study design and selection of participants {#sec2-1}
------------------------------------------

A descriptive, cross-sectional study was conducted to assess associations between diabetes knowledge and diabetes attitudes, and HRQoL in type 2 diabetic patients attending the University Diabetic Center in King Abdulaziz University Hospital, Riyadh, Saudi Arabia. Seventy-five eligible subjects participated in this study from April to July 2012.\[[@ref25]\]

Patients aged 18 years and above, with a confirmed diagnosis of T2DM and willing to participate were included in this study. Patients who were pregnant or planning to become pregnant, or with documented psychological problems, mental illness, or renal failure were excluded from the study. All patients meeting the inclusion criteria were invited to participate in the study. All who agreed to participate were asked to sign a written informed consent form.

Ethics approval {#sec2-2}
---------------

The study was approved by the Institutional Review Board (IRB) Committee of the College of Medicine, King Saudi University (IRB number: E-12-571).

Data collection and instruments {#sec2-3}
-------------------------------

Data were obtained using questionnaires completed during face-to-face interviews. Sociodemographic data were collected, including gender, age, marital status, job type, duration of disease, and type of treatment. The EuroQoL-five-dimensional (EQ-5D) scale was used to assess HRQoL. EQ-5D was scored using values derived from the UK general population survey. The brief diabetic knowledge test in questionnaire format developed by the University of Michigan Diabetes Research and Training Centre (MDRTC) and the attitude toward SC questionnaire based on the diabetic care profile were used.

The original questionnaires of diabetic knowledge test were available in English and were translated into Arabic by a bilingual professional translator working in the strategies Center for Diabetes Research of the Diabetic Center, King Abdulaziz University Hospital. The Arabic version was revised and then back translated into English by another bilingual translator, and then retranslated into Arabic. This Arabic version of the MDTRC was examined and approved by two diabetologists to assess content and construct validity. EuroQol provided the Arabic version of the EQ-5D questionnaire. The reliability and validity of the questionnaires were tested among 15 patients during the pilot study to expose any difficulties in understanding the theme and the meaning of the questions. The Cronbach\'s alpha value for the 14 items of Michigan Diabetic Knowledge Test (MDKT) was (α = 0.66). The Cronbach\'s alpha values for the EQ-5D and attitude were (α = 0.83 and 0.74), respectively.

Assessment of knowledge about diabetes {#sec2-4}
--------------------------------------

The brief diabetic knowledge test, developed by the MDRTC was used to assess the degree of knowledge that patients with type 2 diabetes possessed about their diabetes.\[[@ref26]\] It is known as the Michigan Diabetic Knowledge Test (MDKT) and comprises 14 multiple-choice items. Each patient was asked to choose one possible answer for each of the questions. Each correct answer scored one point; an incorrect answer scored zero. The knowledge test scores ranged from 0 to 14 where 14 represented the highest level of knowledge of diabetes and zero represented the lowest. We considered that a knowledge score of \<7 constituted poor knowledge; 7--11 moderate knowledge; and 12--14 good knowledge.\[[@ref27]\]

Assessment of attitude {#sec2-5}
----------------------

The attitude toward SC was measured using the diabetic care profile, which was developed by the University of Michigan. This questionnaire includes 10 questions on to assess patient attitude toward diabetes. All items were scored according to five subscales: 1 - strongly disagree (SD); 2 - disagree (DA); 3 - neutral; 4 - agree; 5 - strongly agree (SA).\[[@ref28]\]

Assessment of health-related quality of life {#sec2-6}
--------------------------------------------

The EQ-5D is a well-known generic instrument consisting of two parts that were developed by the EuroQol group to measure HRQoL.\[[@ref29]\] It produces a single descriptive profile and a single index value that represents the health status of each patient. It can be used for economic evaluation studies, such as cost-effectiveness analyses.\[[@ref30]\] The EQ-5D involves patient self-reporting of their health status in terms of five dimensions: mobility; SC; usual activities; pain/discomfort; and anxiety/depression. HRQoL is measured in terms of three levels of severity with regard to the reported functional state for each dimension (no problems, some or moderate problems, and extreme problems). Five digit codes for the HRQoL of each patient were obtained from the score digits that resulted in 243 possible unique sets of health status, which could be produced by the descriptive system of the EQ-5D instrument.\[[@ref31]\] The set of possible values yields a range of scores between 0 and 1, where 1 represents a state of perfect health; 0 represents death; and scores of \<represents a state of health perceived to be worse than death. The second part of the EQ-5D consists of 20 cm visual analog scales (VAS) with endpoints of 0 denoting the worse imaginable state and 100 denoting the best state of health; this is used to record the subject\'s perception of his or her quality of life.

Statistical analysis {#sec2-7}
--------------------

Descriptive statistics was calculated using the Statistical Package for the Social Sciences (version 22.00). All statistical tests were performed using 0.05 as the level of significance. Continuous variables were expressed as mean ± standard deviation (SD) and median ± interquartile range, while categorical variables were presented as absolute numbers and percentages. One-way analysis of variance (ANOVA) for parametric variables and the Kruskal--Wallis test for nonparametric variables were used to test the significance of differences between more than two groups; the Mann--Whitney U-test and independent samples *t*-test were used to test significant differences between two groups. Relationships between the diabetic knowledge score, HRQoL and attitude were explored using Pearson\'s rank correlation and Spearman\'s rank correlation coefficient tests for parametric and nonparametric data, respectively.

Results {#sec1-3}
=======

Sociodemographic characteristics of the participants {#sec2-8}
----------------------------------------------------

The demographic characteristics of the participants are presented in [Table 1](#T1){ref-type="table"}. Among 75 diabetic patients, the mean age (SD) was 54 ± 9.2 years; 77.3% were male. The mean duration of diabetes was 12.6 ± 8.4 years. Ninety-two percentage (*n* = 69) of the participants were married. About 53.3% (*n* = 40) had a university level of education and 69.3% (*n* = 52) were employed by the government. More than half (58.7%) were taking oral hypoglycemic agents.

###### 

Characteristics of the patients

![](JPBS-8-195-g001)

Assessment of health-related quality of life scores {#sec2-9}
---------------------------------------------------

[Table 2](#T2){ref-type="table"} reports that the mean scores of EQ-5D and EQ-VAS were 0.71 ± 0.22 and 68.5 ± 16.8, respectively. There were statistically significant differences between the genders regarding the mean scores of both EQ-5D and EQ-VAS, respectively (*P* = 0.001), (*P* = 0.03). Females had lower mean scores than male patients (0.58 ± 023 vs. 0.74 ± 0.20 for EQ-5D and 62.6 vs. 70.2 for EQ-VAS). Married patients had a higher HRQoL than unmarried, but the difference was not significant. There was a significant correlation between EQ-5D and EQ-VAS scores (correlation coefficient 0.455, *P* \< 0.001). The majority of the diabetic patients in this study (*n* = 12, 16.6%) reported their health status as 1111, that indicated that no problems existed in any of the five domains, as shown in [Table 3](#T3){ref-type="table"}.

###### 

Demographic and illness characteristics of the study patients with differences in EQ-5D and EQ-VAS
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###### 

Frequency of self-reported (EQ-5D) health states
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Assessment of knowledge scores {#sec2-10}
------------------------------

The mean score of the MDKT was 8.96 ± 2.1 and the median score was 9.00, indicating that, overall, the patients had moderate knowledge about diabetes. Diabetes-related knowledge, as reported by the study respondents, is further described [Table 4](#T4){ref-type="table"} that demonstrates the MDKT questions that were answered correctly or incorrectly. Out of 75 diabetic patients, 14.7% demonstrated poor knowledge, 72% moderate knowledge, and only 13.3% good knowledge. Poor knowledge was most apparent in response to the questions related to food that should not be used when blood glucose was low (74.7% were incorrect). Questions regarding which foods contained the most fat also tended to be answered incorrectly (65.3% were incorrect); the effect of unsweetened fruit juice on blood sugar (58.7% were incorrect); and 56% incorrectly answered the question related to glycosylated hemoglobin (HbA1c). However, in questions 2, 6, 1, 4, and 10 the incorrect answer rates were only 46.7%, 42.7%, 36%, 26.7%, and 20%, respectively.

###### 

Percentage of correct and incorrect answer of study patients for the MDKT
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Diabetes knowledge and demographic characteristics {#sec2-11}
--------------------------------------------------

[Table 5](#T5){ref-type="table"} shows the relationship between MDKT scores and participants' sociodemographic characteristics. One-way ANOVA revealed a significant relationship between MDKT scores and educational level (*F* = 4.606, df = 3.00, *P* = 0.008). The MDKT scores increased as the educational level increased; the MDKT scores in university level were higher than the primary level of education (9.70 ± 2.07 vs. 7.78 ± 2.11). There is a significant difference in knowledge score between marital status by using Mann--Whitney test (*P* = 0.045). Patients who were not married had higher scores than married (8.91 ± 2.09 vs. 10.66 ± 1.63).

###### 

Demographic and illness characteristics of the study patients with differences in knowledge and attitude scores
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Attitude assessment {#sec2-12}
-------------------

[Table 6](#T6){ref-type="table"} displays the number and percentages of respondents who reported positive or negative attitudes to each item on the attitude questionnaire. For items, 1, 2, 3, 5, and 7 the options SD and DA related to a positive attitude; for items 4, 6, 8, 9, and 10 the options agree (A) and SA related to a positive attitude. Most respondents 58 (77.3%) were afraid of their condition. Only 30 (40.0%) felt unhappy and depressed because of diabetes. Sixty-one patients (81.3%) felt satisfied with their life and felt they could do anything that they set out to do concerning their diabetes. Only 34 (45.3%) said it was difficult to believe they were suffering from diabetes. In addition, 32 (42.7%) found it hard to carry out all the practices related to the disease. However, 63 (84%) stated that, overall they were very well right now. Overall, the average attitude score of all respondents in this study was 6.38 ± 2.11.

###### 

Attitude towards diabetes as reported by study respondents
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The correlation coefficient between EQ-5D and EQ-VAS scores was 0.455 (*P* \< 0.001). Spearman\'s rank order correlation coefficient between attitude and EQ-5D scores was 0.299 (*P* = 0.009), while that between attitude and EQ-VAS scores was 0.197 (*P* = 0.091). The findings of the current study indicate a significant association between attitude and EQ-5D scores.

Discussion {#sec1-4}
==========

HRQoL is one of the important outcomes used to evaluate the effect of management of chronic disease on health. Various studies have showed that the EQ-5D has been used to measure the HRQoL of diabetic patients.\[[@ref12][@ref32][@ref33][@ref34][@ref35]\] In this study, the mean age of participants was 54 ± 9.2, which was similar to the patients in the study conducted in Saudi Arabia by Al-Tuwijri *et al*.\[[@ref36]\] It is obvious from previous studies that type 2 diabetic patients have moderately lower scores of HRQoL than general populations of similar age.\[[@ref8][@ref37]\] In our study, the mean of EQ-5D score in type 2 diabetic patients was 0.71, which is considered a moderate score, consistent with other studies conducted in different countries that reported mean EQ-5D scores as 0.74, 0.69, 0.70, and 0.70.\[[@ref12][@ref37][@ref38][@ref39]\] The study findings showed that EQ-5D and EQ-VAS scores were lower in female, compared to male, patients. This corresponds to a number of previous study findings that reported that the HRQoL is higher among diabetic males than diabetic females.\[[@ref12][@ref33][@ref34][@ref40]\] This difference could be due to lifestyle behavior differences between men and women in Saudi society as women normally spent most of their time in their houses; this may lead to lower physical activity and bad habits regarding eating.\[[@ref36]\]

Diabetic patients need to be knowledgeable in order to achieve better glycemic control and hence, improved HRQoL\[[@ref14]\] However, 50--80% of individuals with diabetes have significantly poor levels of knowledge and skills.\[[@ref15][@ref41]\] In our study, the mean score of MDKT was 8.96, which indicated an average level of knowledge; this could be insufficient. This finding is in accordance with those of other studies also reporting an average level of knowledge.\[[@ref16][@ref42][@ref43]\] The overall mean percentage of correct answers in the knowledge questionnaire in this study was 64.6%, which was higher than that reported by other studies.\[[@ref27][@ref44][@ref45]\] However, Mufunda *et al*. and Murata *et al*. reported mean percentage knowledge scores of 64.9% and 63.8%, respectively, that were consistent with those found in our study. The overall knowledge score we report reveals that, although participants had a basic general knowledge of their diabetes, nevertheless, there were some defects in different areas of knowledge, particularly in relation to SC and diet.

The knowledge percentage score of questions about how to treat hypoglycemia by different diet choice was low. However, the phrasing of this item is slightly obscure and could lead to failure of the respondents to understand it, and a low percentage score. Our result is in accordance with other studies using the same instrument.\[[@ref46][@ref47]\] Knowledge scores were high regarding the two questions on foot care and exercise; this accords with the findings of other studies.\[[@ref46][@ref48]\] Diabetic patients in our study could manage their foot care and know about the positive effects of exercise on glycemic control. However, although patients know what to do, they do not always put this knowledge into practice.\[[@ref49]\] Patients' awareness about complications was relatively high in this study because they had experienced complications and thus recognize the importance of the consequences of complications, which may bring about a reduction in HRQoL.\[[@ref12]\] Al-Maskari *et al*. conducted a study in the Emirates and reported that patients have considerable knowledge about the complications of diabetes, although major gaps in knowledge existed related to diet and how to manage hypoglycemia.\[[@ref44]\] These findings agree with those of other studies.\[[@ref27][@ref46][@ref47]\]

Most respondents in our study misunderstood some questions related to the highest fat-containing food and unsweetened fruit juice. Al-Adsani *et al*. showed that type 2 diabetic patients had poor knowledge about high-fat food and the effect of unsweetened fruit juice on blood glucose.\[[@ref27]\] Only 44% of diabetic patients in this study correctly answered questions related to HBA1c; indeed, interviews revealed that most patients who incorrectly answered this question did not know what HbA1c is. HbA1c is an important and widely used marker of glycemic control. In this study, most patients did not possess knowledge about HbA1c, which is in accordance with a study conducted by Murata *et al*. among type 2 diabetic patients using the same MDKT; 56% of their respondents did not know about HbA1c.\[[@ref46]\] Diabetic patients possessing knowledge about HbA1c were shown to have a better understanding of SC and good regulation of their blood glucose.\[[@ref50]\]

The results of this study revealed that the knowledge scores of diabetic patients were significantly associated with their educational level. This finding was consistent with those from several other studies.\[[@ref22][@ref27][@ref46][@ref48][@ref51][@ref52][@ref53][@ref54][@ref55][@ref56]\] Diabetic patients in this study with a higher educational level and better socioeconomic status have more chance of gaining knowledge and information about diabetes from different sources such as books, the press and other mass media. They can communicate with health providers without barriers and are more likely to acquire accurate information. Patients with a low level of education were unable to self-manage their disease and so their diabetic outcome was worse. It is difficult for patients of a low educational level to communicate with health providers; these patients might need to have these obstacles removed to improve communication and increase the effectiveness of self-management education.\[[@ref27][@ref57][@ref58]\]

Knowledge scores were significantly associated with marital status; this result accords with that of Persell *et al*.\[[@ref56]\] Neither gender nor age group was associated with knowledge score. Findings regarding the association between knowledge score and gender are, however, conflicting. While some studies reported that knowledge, scores were higher in females than in males, this might be related to the observation that women have a greater ability to learn.\[[@ref46]\] Other studies have reported that women had lower scores suggesting that women need more intensive health education programs.\[[@ref59]\] Low knowledge scores were found in older rather than younger diabetic patients; this finding is congruent with those of other studies.\[[@ref22][@ref53]\]

This study evaluated the attitudes toward SC using a diabetic care profile developed by the University of Michigan. Most respondents reported the negative attitude of being afraid of their disease, but also expressed the positive attitude of feeling satisfied with their life. Furthermore, a greater proportion of the patients said it was difficult for them to believe that they had diabetes, which is a negative attitude. However, the overall. The mean score of attitude in this study showed that diabetic patients had a positive attitude toward diabetes and these accords with the findings of a study conducted in India,\[[@ref60]\] but contrasts with an Emirate study that reported that the majority of diabetic patients had a negative attitude.\[[@ref44]\]

The main objective of this study was to assess the association between diabetic knowledge and attitude, with HRQoL in patients with type 2 diabetes. The results showed that HRQoL was associated with attitude, but there is no association between knowledge score and HRQoL. This finding was supported by Zabaleta *et al*. who reported that there is no association between diabetic knowledge and HRQoL.\[[@ref16]\] HRQoL in this study was significantly associated with attitude toward diabetes, which is in line with the findings of.\[[@ref61]\] This result revealed that patients with knowledge about their diabetes had improved HRQoL. This effect might be independent of the knowledge gained; however, the improvement of the quality of life might be related to other factors such as behaviour change\[[@ref14][@ref62]\] or metabolic control.\[[@ref19][@ref63]\]

Conclusion {#sec1-5}
==========

HRQoL and knowledge scores of type 2 diabetic patients in Riyadh, Saudi Arabia were moderate. The HRQoL scores for males were higher than those of females and patients of a higher education level had more chance of gaining knowledge than less well-educated respondents. Diabetic knowledge was not associated with HRQoL. Patient attitude toward the disease was overall positive, which was associated with HRQoL; most participants believed that they are responsible for their care. This implies that diabetic patients will be ready to change if the diabetes self-management education program is adopted; this focuses on lifestyle and habit change as well as some areas of diabetes knowledge, particularly the skills needed to apply the knowledge to different practical situations.
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